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(57) Abstract 

A reconstituted human antibody against human xnterleukin-8 (IL-8), comprising (A) L chains comprising: (1) 
the human L-chain C region, and (2) the L-chain V region containing the human L-chain FR and the L-chain CDR 
of a mouse monoclonal antibody against IL-8; and (B) H chains comprising: (1) the human H -chain C region, and 
(2) the H -chain V region containing the human H-chain FR and the H-chain CDR of a mouse monoclonal antibody 
against IL-8. As the major part of the reconstituted antibody derives from a human antibody and antigenicity of the 
CDR is low, this antibody has a low antigenicity against the human body, thus being expected to be applicable for 
medical therapy. 
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C D R 1 ; Arg Ala Ser Glu lie lie Tyr Ser Tyr Leu Ala 
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( 2 ) &T©EWIw^-rxti t h I L - 8 iztt 

t57-)Xty^D-t JU&#W S — 4 CD H IS V $f «<D C D R . 
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Phe Ser 

FR2: Trp Val Arg Gin Ala Gin 
FR3: Arg Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1: Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Gin 
FR3: Arg Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1: Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2 : Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3 : Arg Leu Thr lie Ser Arg 



Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
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FR1: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

FR2: Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 

FR3: Arg Phe Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

©Brfr £ 3 - K-T £ D N ACM?" *. * £ IB tt £ . _b 12 D N A £ 

H i its tn-p*imo«#0Ll**^ H >®**® fc * ,:: 

Wfflfc. th-xnyy— * V • 7 7 2 $ 1« (HEF-1 

a) rnt _^_/ X y/N y *r-3fc£#A,T'j£Sf£3!^ * - H E 

F-VL-g**J«fctfHEF-VH-g7 1 £ ^ "f « 

H 2 tts C0S»BO«t±» + ci4**i-fc**'© + >5W 

S - 4 tfift (c h L / c hH) © t r 1 L-8K*J-r5$g£ig©«t 
IS 0 «> © E L I SA0gl^Nt^77tib5 ( 

H3li, **Woil»*t h ws - 4 |fi;fr©H«vfli*o*-^ 

-^- 3 yr aj ( R V H a ) (A). *J«fctfS»J« t h W S - 4 fit 
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# <D L |W V $1 ^ © fg - - y s v r a . ( R V L a ) ( B ) © £ ; 

* y m SB £!l £ 3 - Kt5DNA*iIt«fc»®^ 'f t i?" 7 i T' 

i4li, *f£fJ©i?tSI/£ t hWS-4f/tfr©LgiV$I$ (RVL 
a) £ & C H 0 V 1S|« (RVHa) £ . ^^ftl4^ 7 WS-4 
fftft H ft V $1$ (c hH) S^tft:+^7WS-4 St* L ft Vfl$ 
( c h L) iCO SiBBS t h I L-8CMt5^^(l 

WS-4}aft:(chL/chH) £ it^t SfcfeOEL I SA0i 

CO S»te©*&*±»#C£&£ftfc*|fe9i©R V L a 

£#A,T*£S8ffl©lSlt/£t hWS-4{jt* (RVLa/RVHa 
, RVLa/RVHb, RVLa/RVHc. RVLa/RVHd 
, RVLa/RVHe, RVLa/RVHf, RVLa/RVHg 
. RVLa/RVHh)0thIL-8 IZjtft 5 JfcS £ 
. C O S«BBSO^#-hvt4>^M^^tl/c*5ill3<D+^ 7 WS - 4 fit 
fr(chL/chH) £ -5 fc EL I SACil^^f^' 

H 6 lis CO S *H BE © ±ft M£ £ *i R V L b 

A,T« -5 8 ?I<DfHiJ£ t h W S - 4 ffift (R V L b/R V H a 
, RVLb/RVHb, RVLb/RVHc, RVLb/RVHd 
, RVLb/RVHe, RVL b/RVH f, RVLb/RVHg 
, RVL b/RVH h) Ot h I L - 8 

ft (c h L / c hH) t]t^t5^«)OE L I SACDSm^^T^ 
7 7t?>5. 

W 7 ft IS Lfc*»9!a>l5** ^ hWS-4ffi*RVLa/R 
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VHgil^HVLb/RVHgOt !• I L - 8 *t t" £ & f& * 
f g gg L * 51 B J © * ^ ^ W S - 4 }Jt ft ( c h L / c h H ) t it $£ 

18 IS. ««Lfc*369i©»«*tHfi;*RVLa/RVHgC 
btfCRVL b/RVH g© I L-8 Utr^-CWf « I L - 8 

- 4 fit* ( c h L / c h H ) t&m-rZtzVXD. V#vY\s±7* 

— *S IB 7 y * 4 <D*S**^T^v "7 T $> 5 « 

RNA^HiU:^ KJEDO^ffiKl^O-^tlcDNAtCilgU 
# ,j ^ * -** £«RJ& (PCR) ft«ffl^TI«4t«DNA*« 
«t4:itH^5. - OiUK^-Oflfc^W*!: Ko. Y-C 

^lif -5^-(7''J K-7WS-4*«*tf^4. C © /W 7' V l~ 
— -e © ft §2 "£ S & J . Immunol. Methods, 149, 
227-235. 1 9 9 2 £3B»£*l-C*?*J s :ft*#*«f left 

set* S . 

( 1 ) ^RNA CD SIR 

-7 9 * t y * n - /i/tftft© V £ □ - KtSS ft © D N A £ 
^ D _ y * ^ & N ? t ~ y * * •> 7 % - v mm (Z ck *} ^ 4 7* 

,j k - -7 *i BS * ^ t ^ £ ft * *> * ^ ffi £ 4$ E ^ ( c h 1 r g w 
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in, J • M . h n Biochemistry. IS. 5 2 9 4 - 
5 2 9 9. 1 9 7 9) 4*:6-»t4R N A4flf5 : ii^S 5. 

T-*' ( R N a s e) -f V t V ? - ft&T X . ^®ffitt^JMS> 7 

(Be r g e r, S. L. «b . Bio 
chemistry, 18, 5143-5149. 1 9 7 9 ) 

( 2 ) c D N A © 

m R N A © 3 ' P o 1 yA0Klffi»tt** 

ijJ^n^FTfcU'J^ ( d T ) ±SB 
©C £ < LTllfciR NACtSftt^S m R N A*»SK1. i£tr 

£WH ££(Larrick, J . W. £ N Bio/Techno 
logy. 7. 934-938, 1 9 8 9 ) . * . * © * C 7 * 

£ti. ^RNA4t'j^dT-fe^D-x*7i>i:^tfP o 1 y A^ 
SmRNA^l^^HtS^i^**. 
( 3 ) # 'J / 7 --b'a«R^Kl «fc 4V?|**3-Kt*DNAO« 

# y * 5 &$5s£ (pcr) &*ffl^T«i8eviai«* 

n- K-T* c D N A^^IW 43*1*1 15. v^^^y^a-^^fil 
( k ) gL« V0tt0i««©fc«K @e?U#^ ; 1 ~ 1 1 

{ ;^t 1 ll(D*'J^?n*f FT'H?- (Mou s e Kb 
PP a Variabie;MKV) &. 12 ?!i # : 1 2 C ^ -f * 
|J J?;? K7 , 7 / ( (Mouse Kappa Cons 

t a n t ; MKC) £**l*'*l5 ' 7* 7 -f ^ - & 3 ' 
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? j - 1 1 x mm-? z . wi le m k v - << -? - & -7 ? * * • .• .>< m 

L m y _ ^' _ @e £|J £ 3 - FtSDNAE £ ^ 4 7' 'J ? 4 X L . * 
C7'? y /n* M L C $1 $ £ n - K 1" 

£ D N A E ?!l t ^ << 7' V ? 4 X * 3 o 

t^^^^d-* ^fjt#0> H IK V MMCif $1© ft . SB JlJ#-*§- 
: 1 3~2 4Citl 2lO* 'J^^^^^Kr?^- (Mo 
use Heavy Variable;MHV) Rtf iE?0#-f : 
2 5H*t^'J^^^^^ n*7^- (Mou s e He a v 
y Cons tant ;MHC) $^*lf^5' 7fc3£ 7* 5 4 - & 
#3' ^SrH^-iLT^fflfS. ffJEM H V 7*v 4 v-tfv 

^ h m u - — se #1 * 3 - Kt§ dn Aie?iji 7'v ^-f x l 

. -eLTHUIBMH C7'7 4 -7-«-7^^H|KC$IM^ii - Kt5 D 
N A BE M t -f 7' V ^ -f X "f 3 o 

£T©5' 5fc«7*7'f'- (MKVR^MHV) tt*0 5 
' *»i5£ClWIE» * S a 1 I «jWr»&$»«-r Sffi^lJG T C G A 
C£#^L. £T©3' 5fcflfi7*7>f ^ - (MKCRtfMH 

O 1**05' ^afijSfcKlWRtPXX m a i iiftf S * 

0 \s± * KSE?iJCCCGGG£#WT£o Cft^OftJlll^gjBlrSP 
SlifiVSil^n - K-f3g#J©DNA#r>i£-?:n*'*l©? o - ~ 

«SUHB2l!i$J8liSM£*^ SV$I«$3- Kt§lW0DNAE?iJtti{: 
*> # £ I" & *I £ . ZHZ'tl® 9 u - c v 9' -< 9 9 - K-V 7 9 u - s. 

(4) V^i^D- FtSDNA0$S 

& . @fti)it57^ xt; ^ a — ^;M/tftcDVliI$£:i — Ft 
SDN A8fitt£& £ fc P C R i& «H & tffc fcl £ Hfc 7 *' d - x 

y;i/fe5^tt*7A [ P C R jt«9ftS3ffi * v h ( Q I A G E N P 
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CR Purification Spin K i t : Q I AGE 
NftSlH. DNA*tSiffl*vr- (GENECLEAN II : B I O 

i o i am ) #»k ztzo . *©«si«j£ftij 

PI gf # S a I iRO'Xma lt'iti!lILT> ■etfS.^y^D — * 

Ufa 2f . 7' 5 X $ KpUCI 9©r<!:SiiS«^a--y^-<^^ 
lifflSIB* S a 1 I&tfXma I C £ 0 0r $ * * £ © P U 

c i 9 tzm&D n AWftzmmttoizmmt z z tiz* *) ^ ^ $ x * 

t;7* 7^5F$I«. ^D-^y^'^tL/cDN A © & #1 & £ lift 
KDt&(;|tot{T^:ii^§, 0!*. fcfc\ SBDNA->-^iv 
* — (Applied Biosystems Inc. U) A^f 
£ ft 5 „ SWitS D N A © :? a - ~ ^ &. ^- © @S#J & £ £ H 
ft 04 1 Rtf HfttfJ 2 KEfcttCgBIR-r s. 
fflif ftfcfcpfM (CDR) 

*©v««©av««xt*«»tt»i3£ia* (cdr) <& 0 

Hfg±© c o»«W:8HH-r *&*Wfl|j6**r*"<5. Mil© V0i 
ttfi?fl*<lt«!tt«#$ ftfc 4 IS© 7 l^-i* 7 - * p! * ft 

£ It 3 ®G>m V CDR{:i?) ig$nt^ £ ( K a b a t 

, E. A. h n r Sequences of Proteins 
of Immunological Interestj, US 
Dept. Health and Human Services 

19 9 1). 

Hilie 4ffl®7i' — i*T7-* p! $ ( F R ) ©# < ©SB#tt B - i^- 
M§ it £ £ *K 3fflOCDRtt;i/-r*^^tS. C D R « $> & i& 
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£ , z ;i /? _ _ |. if is- r • -a$#*jK$-f«. ^ t *■> h v- c F R iz J. - 

*tL*3-KtSDNA4<>il^tS. :n&©CDR«*tis v 
$I$©Bt*n7 5 7 KE^iHS^** * Rabat. E 

A. rsequences of Proteins of 

Immunological Interest, OUKJUJ^^ 

b r i L-8K:*t-rsfiL*©ll«lJiRt t- vf£M£g£Itir s K5fc3: 

^ v %%mm® * tifti® d nae^ij^s ni?L^*aBS%m^^^ 

5 u i T S o 

neb i- at * c « * « . fttot h l« c * ^ 

* & -5 ^ C /U HJIC^^TIil gGT'fcnii'Cr 1. C r 2 . 
Cr3fc4l^Cr4 (Ellison. J. ^ DNA, 1. 1 
1-18 (1981), Takahashi. N . h . Cel 1. 
2 9, 671-679 (1982). Krawinkei. u . h 
E M B O J. 1,403-407 (1982) )&S^««S© 
7 A 7 9 * 7* * * ft ft ^ * C <k ^ "C § S o 
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* .* f- ?/t © §2 it © ^»J:Ji2 8g©fl5' <: i'.*-*ttfit5, 

EP "5 x ^ ^ ^ ^ ^ - / n * - 9 - % © «fc # % 31 ffl ffl vf $ tZ cfc £ 
M« © 4> £ r . "7 $ * L fl[ V $1® * £ £ k h L m C ft 8 £ o - K 

^-^-jr©^ «%£{BI8l1fIttC £3#]ffli©*><!:T. X H St 

B£ -< y-k* h nf;/cfcM y - + ^ 5 !7tft£S£iit- 

£ ( ffl *. Hf. W09 1-1 6928) o 

$> 5 ^ It. vtfxLffltVfitffc&tfCk h L IK C o -Kf 

5 D N A *? <fc "7 * * H IK V ffltf « & C k h H fit C IR« * 3 - K 

7^XWS-4 «iLH'J -9'-®%L&& V 8l**3-rt5c 

mc7nws-4 fftft© h «y-^-tl«R^vigi«*3 - Kt 

ScDNAHCRIi^ffl^t^-A^L khCr 1 SI $ £ 

J; *) # K It. ftcSltStl^PCRr^^-^ffl^t, v * 
X W S - 4 JJi# © V i£ £ 3 - K f & c DNA£€-*l£©5 ' & 
3 ' 5fc«Kl*f^TJgi3«fi£ffi?IJ£*Al,T ( 1 ) **Lfc#ffe3l'< 
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V ? -IZlg^lzm A ^UtC R ^ ( 2 ) *: ti h i)< %% ?£ 5 ^ 
2 - * T j® «J C Ittfig -T * <fc ? K I- ^ ( 0IJ a. l*\ # §fe 9! T tt K o z a 

nWS-4 ft ft© V 3-Ft«DNA^ lifrio t \- C $1 

/cfiift©-i§te (transient) §fe3RX £ 5£ # ffe^ © «> 
3 0 £ ? cfffi L/;^7WS-4 ffift ©*S&E&14£t*B Lfci 

( El 2 # M ) . ft T . Ili^^xv$I^A^D-^y^'$tL, 

nffiifct M/tft£fES2-f * fc ft tw fcU i^lltSCDR$tt^7>) 
j 9 D - * ;b ffi ft © FR07U &I££lJ£> C D R^fiSsn 
5b h * / n - * ^ fit ft© FR©7 W K£^I t © !« K K |s| — 

;r © @ #j © mi . -X s *. J ;?o-:J-;uJjift©FR©T 5 y 
KE^Ii t Ky^c-t ^tftft© fro? w &IE?iJ£ £Jt$£f 
§ : i i: j; S » JK t h W s - 4 tft ft © v $1 $ © IS It © S & £ & 
SkhV«I«£glR-r<5C:<!:#»rt£K:£*. HftftK «iHr^8?#f 
7 7FGENETX (Software Deve 1 opment 

Co. . Ltd. )£fflloT-*$*WS-4 tflft© L IK S. t>' H $K 
©VpiM&N National Biomedical Rese 
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arch Founds t i on ( N B R F ) ©f-^^-^f:! 

v$*WS-4jftft;©L«VfI8ti. KfcD© k M/l ft L i£ V pf M 
<!: © J£ t& K ** ^ k htfi&HAU (Wa t ana b e. S. & % H 
oppe — Seyler' s Z . Physiol. C h e m . 3 
51. 1291-1295, 1970)©LHKV fif^tll h m®L L 
X*? *J . 6 9. 2 %©pj-14*<#?£-r -So — WS-4f/ttt©H 

VDH26 (Buluwela. , L. EMBO J. , 7, 

2003-2010, 1988) C * h L T *? *K 7 1. 4 % 
® Is} — S o 

se^jCw^-r pi— ^ ^ * v$5^©r $ y mnz&nzti't zm— 

£ H «: & $ L T & <^ d i ^ L . *LTl§!H#C. t hA#Kl*?tt 
*g-ffc3* S (humani ze) C i*>If Tife S C <!: * i Ltl>-S 

o 

7^^WS-4Jafr0Vj|«^$bt:> Kabat. E. A. h 
> (1991)Sequences of Proteins o 
f Immunological Interest. Fifth 

Edition. U. S. Department of Hea 
1th and Human Services, U. S. Gov 
ernment Printing 0 f f i c e^i^l^ 
U h v %im 7* ^- r con y-ty-tx <t Jt^ L , v 31$ © 

F R|BlT*JJfc$*lfc. ^©il^lUSt, 

II 7-5XWS-4©V^l0FRi, S * © 7' ^ 'l' - 7* © 
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b h v pi w. © y -t ^ * 12 ?»j © f r t © jg\ 0 is- — n ( ?^ :» 

A . LSlVHSC^ltSF R 

HSGI HSGII H S G III HSGIV 

64.4 51.3 57.3 57.5 

B . H $K V *5f $ IZ <Js t* £ F R 

HSGI HSGII HSG III 

46.9 40.9 62.3 

-r ? * W S - 4 © L $ V H $ © F R W: t h L jR V H« O * 7* 
^ ;u _ 7 - ! (HSG I) OF R03 y^xie?!lt:ItlHE(LT 

*} x 6 4. 4%©|3]-i4*^i£-rS« — * x v^*WS-4©H 
iViiOFRttt h H II V 7' ? )i>-? Ill (HSG III 

) of R03 y-t yfxie?iJj:Iti{£tLT*?<3s 6 2. 3%©lsJ 

- 14 

}# LT *? 9 . b h tft& HAU4j©L&'V ffitttt b h L 8( V $S$© -9" 
b h HiVSI^©t7V^-r IIHZJl-rSo If fitJfc b hWS-4 

Jft # l fg v © !£lt © /c to k: tt -9- 7' ^* ^ - 7* i (hsc i ) m 

V $1 $ © Sfc 1+ © «> 61 ft -9" 7' ? )V - 7 III (HSG III) CRtS 
b h H IW V $f$£ffl ^ 5 ©*<*#T *> r> o 
KfcOb HaflsLHV !««<!:© ik^His^Tx ^ t> X W S - 4 irtfc 

©Liviistit h l « v fa« o * 7* ^ ^ - r i © i mm.m t & a 

h W S - 4 tft& L m V © E5lt CiH^TRE I OFR^fl^: 
„ R E Ctl^Ot (■ F R*t:ii, If Ob F RE I (Pa 
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In:, W £ , Koppe — Sey 1 er' 5. Z . Physio' 
. Chem. , 356, 167-191. 1975;Epp. O. 
^Biochemistry. 14. 4943-4952. 19 
7 5 ) IZitm LT 5 m®T § J & 3 9 . 7 1. 1 0 4. 1 0 

5&tfl07;^2£#M) © ffl M f & . 

S^b\ lH*Jit57$;l!ff liKa ba t, E. A. £(19 
9 1) ©gl^g^^T t> &. {£E 3 9 &tf 7 1 It £ 2 IB© 7 
* y MCDgilt 7 7 hCAMPATH — 1H ffi#© L fg V $3$t© F 
R4JtI#£^£7*yg?£££'&^fl:T-$>o*: (R i e c hma n 
n & . 1988),Kabat£. (19 9 1) Ci*llfx FR 4 
t£©3{E©7*/&©£ft ( & {I 1 04. 1 05&.EM 07) ti flfe 

W&fiK t hWS-4K#:L||V^i0 2O0A-i/'3 ^ £ !£ It L 
. M — © - i/ a V R V L a C £ ^ T > FRttSfl^t KA 
MPATH - 1 H!ftfri$JK:#:£-f£RE I £g < FR (R i e c h 
m a n n S> „ 1 9 8 8) iM-f*^ * LT CDRtiv^WS 
- 4 tftfr© L 0 V $f © C D R tm — lZ L fc. m ~ © •>* g y 
RVLbtiRVLaCl^ k FFR34 I 0SI7 1 £ & 3 7 $ 
y&lffl©*£RC***. Chothia. C. £ > J. Mol. 
Biol. 1 96:901-917, 1 9 8 7 C«k»l£8S*l5r 
£ < . 3£g 7 lKL^Vfl^OCDR 1 0g«PW (c a n on i c 
a 1 ) 8&ii©§B#T'&£. 

3©ji!i©T$y^«Lt|V$lj®©CDR 1 ^ - 7* © fit it tw E & 

it. & ^ 7 1 07i^^7 7 ^y^f n^^i^i^tl^, ^ 
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EDTARtFO. 5% N-7<?n-(;i/*il/3'>y||t FHA* 

2 OmM Tris-HCl ( P H 7 . 5 ) 2 0 0 ^ I 
B? L . •fU^tlCP r 0 t e n a s e (Boehringerti 
S3) * 0 . 5 mg/ml £ « £ «k -5 K&flD L fcfc. 3 7XCT3 Ot>0 

Afti&!fe£lmM EDTA^tttSl 0»B Tris-HCl ( 
P H 7 . 5 ) 2 0 0jtflKli8l?l'fc. 

2. > y * y v/ + — R N A ( m R N A ) 0 I* ifc 

itUf Fast Track mRNA Isoiati 

on Kit Version 3.2(Invitrogenft 
$H £fflt^T. * tits ^ <^ -t IS l . 

f: ^ R N A P 0 1 y ( A ) ** •>* -r -r 7' & m R N A £ J* ft L tz . 
3 . — c D N A © 

cDNA Cycle Kit (InvitrogenftS2)£ 
ffl^T. *OS^lC82«0^ftt:(t^, ±152. 1? $ ft fc ft 4 
0 n gOmRNA^' - *« cDNA^IU 7^xHiV5II 
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£ 3 - K f £ c D N A © if *S :i ffl l r: e ft ; t^L|:V5I1* r 
- K £ c D N A £ it iH £ & K . & 1 0 (/ g ©llg^R N AJ; 
tO — c D N A £ £-J& Lfc. 

4. J/tfroJ^pfM* ^ ~ K ^itte^© P C R miZ «k £ iifl 
( 1 ) v ? X H IB V 3 - FtScDN A®m$U 

PCR©fc»07 , 7'fv-tt> ie?IJtf : 1 3-2 4CitMHV 
(Mouse Heavy Variable) 7* 7 4 v — 1 — 1 
2. RtfiE 2 5t:StMHC (Mouse Heavy 

Constant) 7* 7 — (Jones. S. T. . Bio 
/Technology, 9. 88-89, 1 9 9 Uffiffllfc. 

PCR 1 0 0 a 1 lOmM Tris-HCl (pH 8 . 3 

), 5 0 mM KC1, 0. 1«M dNTPs ( d A T P , dGTP 
, dCTP. dTTP). 1. 5mM MgCl, , 0. 0 0 1 % ( 
W / V ) -fe* v 3- y . 5 ^- ~ y F0DNA#')^ 5 - -fe'Amp 1 i T 
aq (Perkin Elmer C e t u s tfc ) x 0. 2 5*/M 
CDBS^IJ#-t : 13-24 IZmiT M HV7* 7-f"7-©7 •*> — -? t 1 . 
7 5 */ M 0 g£ ?!l $ : 2 5 tl^t M H C 7*7 ^-R^'ifS 3 . T' 
jlt)tl/;-*Slc DNA^il. 5 u l^tWU MHV 1-1 2 
7 - 5 4 v - CD # * H ^> ^ T Si] * £ ffi & b /c , d *l£ 5 0 v 1 ©&fa 
TS-^ 9 4 *C O^IBSStC-r 3 #BB* H*C9 4tCT 1 

#|Bk 5 5tCTl#IBI&ff7 2tCTl*lBlN CI CD MR ^ T* M & L 
/Co lOjlKf-f *;u£3 0 & 5 £ *g £ ft £ $ S> tz 7 

2tKt 1 0 # IBM h Lfco 

( 2 ) 7 X L fjl V -FticDN A Oififi 

PCR0/c«)©7*7'<-7-i^"t I2^J#-^ : 1-1 H-^tMK 
V (Mouse Kappa Variable) 7* 1 — 

1 l.&.tfi£?lj 1 2C^f MKC (Mouse Kappa 
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Constant)?** Jen' o s , S. T . * . B i 

o/Technology, 9, 88-89. 1 9 9 1 ) £ ft ffl L 

c D N A 0 tl if! & . *n?tlO. 2 5 //M0MKV7*7^-g 

> file 4 . ( 1 ) Kl*?^TH«[V®«iIfe^©JiifiCO^TgB*L 
fcC4Hl;JS{:J;nE3. c D N A»« 2 . 

0 4/ 1 £ if 4f £ Vr & o fc o 
5. PCR£iKfe©tti3*?«fctfWrtf-fl: 

lilBEOi^CLTPCRiiCj;*) Jiffi L/;HIV L IS 

VfHjt*tL^*L©DNAWffr*l. 5%(5it*T*'n-x (S i g 
ma ItS) S 7 # o -xy JUttSlifcttC £ »J Lfc. #J 4 

5 ObplOHtlDN A»i)til«}4 0 Obp£©LfSDNA»rJt£#fr 
TS7#n-xfr£-?-ft<rn$J*J&*). ^LI6 5TCKIT5$rlHI*& 
IB-frLfes ^tT:tlii§S02»N EDTARIF3 0 OmM N 
a C l*tttJ2 OiM Tris-HCl (pH 7 . 5 ) * in *. 

e 

D N AK/f£-£ x * j £ 0 ®JR U *LTlmM EDTA 
^f^t^ 1 0»W Tris-HCl ( P H7. 5 ) C $£ &¥ L . Ifc 
lOmM MgC It &Cf li(l'>*f *Xl"f r- ^i^tttS 1 
OmM Tris-HCl (pH7. 9) tf"?5aiy hOiHRilXX 
ma I (New England B i o L a b sitS) 
3 7 *C IZ T 3 B#Hfi*ft Lfc. 4 0 =l - v r CDMH&2# S a 1 

I ( £ M it ft SS ) £ «fc 9 3 7 "C il T 2 Nf feT flHL L . *LT4f 5D 
NAffr^, 1. 5 Kfijft* 7 *' n - X (S i gmaftSS) 
5 7 ** a - x y ;u 1 St & i*J £ «fc 0 # SB L o 
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D N A W ft £ # & •? & 7 *' o - * ft £ 9] *) 15! *} * L T 6 5 *C iZ T 
5 #H!itltt* ^Lt: n>|3j2gfS0 2 mM E D T A & L* 3 0 

0 mM Na C 1 $tttS2 OnH Tris-HCl (pH 7 . 5) 

. *LTDNAKfr*i^;--«/a:St:J;Oi«l/s ^LTlmM 
EDTA^tftS 1 0«H Tris-HC! (pH7. 5 ) 

5 D N Affifr> ^ X H II V $J$£ 3 - K3" Sitfc^ £<£A,T 

ftiDNARfr*#*»fc. ±EDNAKfrtt^r<l<)*05' * 

^KlSa I ]^|*S$tL, *LT*©3' ^SCXma Iff* 

<5it£^£#A,-ej££Sa 1 I - Xma I D N AKfrtb 0 . ' 3 ^ 
g £ > Sa 1 I N Xma I Rtf^USi*©? V 7tX7r ^ 
--if (BAP ; ^Sit&SS) -emit-? Z Z *) m&Ltz p U C 

1 9 * * - C^iBSttS) #J 0 . l^g£> ii^ y hT4 D 
N A V iS — •*£ ( G I B C O B R L ft 12 ) R^Sl*©^ v 7 7 - * 

5 it/ 1 ©±tfiiIi£ig£!&5£*IIS@D H 5 a<Dn y fc.* x ^ r 
$SB (GIBCO BRLitSH 5 0 a 1 CjDix * L T 3 CD *ffl BE 
£*-tT 3 0 #|8U 4 2 *C CT l^B*LTStf*±T 1 #ia»E 
L . ft^l!4OO//102xYT^il!!(Mo 1 ecular C 
1 0 n i n g : A Laboratory Manual, Sam 
brook&^Cold Spring Harbor Labo 
ratory Press, ( 1 9 8 9 )) ^llDiv 3 7 tCT 1 
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l$ RIM »• - - & - 5 0 " c Xm 1 0 T y ~ :V ' j : '' ( B ^ ^ 83 

^ ft §H t§ 2 X YTl^^tft (Mo 1 e cu 1 a r C 1 

oning:A Laboratory Manual. Samb 
rook^.Cold Spring Harbor Labor 
atory Press, ( 1 9 8 9 ) ) -b C - O^Bi®^ £ § * 
3 7 t: £ T — ?£ 4 y+i^ — h LT*MlHJ£!RIE8lfc£fSfc. 

Z<DmMVi^-*-tLrX-G a \ ( 5 - b r o m o - 4 
-chloro-3-indolyl-/9-D-ga lactos 

i d e , ^iiiiftSS) 5 0 ft S ZMIu^Ko 

Y Tigife 1 0 mirfT 3 7tCT-«JSI^ ^ 1 1 : O iSt «3*^ 
Q 1 A G E N plasmid mini kit (Q I AGE 

N A-^HSSL/wc 
WS4-VL£tft£Lfc. 

SV^iS^-FtSitfe^^tttS^^U'^Sa 1 I-X 
ma I D N A Bfi * ft fifc L . * LX v U C -W S 4 - V H £* 
£ L fc. 

jfe gll 2 . DNAOigaSKfllOffeg 

iffi gg © 7* 5 * $ K + © c DNA3 - K pI & <D S $ IB ?'J £ - •> - * 
xy^"7*7-f^ — tlTM 1 3 Primer R V *J «fc M 1 3 

Pr ime r M4 ( ffi # £ it ft . SftDNA*-* 

iy^- (Applied Biosystem I n c S8 ) *? efc 
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rjf T a q Dye D e o x y Terminal or C y c i 
e Sequencing Kit (Applied Biosy 
stem I n c ») £ ffi ^ T . >-*-»£©ro ha-^Clt 
oTigg@E?lJ£fc£ Lfc. "7* 7X5 F P UC-WS4-VLC*t 
ft£v^xWS-4tft#0L$V?I$£:3- K-T * it is ^©ffiXE 
W*EW** : 2 6 J^7'7^FpUC-WS4-V 

©fi*E?fl*E^I*-t • 2 7 c**-. 

^JSfcfl] 3 . C D R (Dfem 

ffi«tt»5£ffl« (CDR) C«k*)3ttS**LT^*. 7l/-i9-^ 
©T $ J jREMtts Jt«!« & < «#£*LT^S*<x — C D RfS 
«07 ^Ufi^O^Httttlift'Cl^ (Rabat, E. A. <s> 
v rsequences of Proteins of Imm 
unological InterestjUS Dept. He 
alth and Human Services. 1991)* 

"JgfflttOT * J iie^lJ^ Kabat^l,);?) 

£ 5 7^^WS-4gi#OL«Vffi**^lFCH»|Vffl«*© 
CDR 

7 -^X$K Efll*^ CDR1 CDR2 CDR3 

PUC-WS4-VL 26 24 -34 50 - 56 89 - 97 

PUC-KS4-VH 27 31 - 35 50- 68 101 - 111 
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mmm a . * * - v ft c d n a © » ^ © st ts. (* j * w s - -i 
*fr&©fElg) 

L fgRtf H$K V®®% u — K 3" 5 c DNA^a — 
y P UC-WS 4 - VLS^pUC-WS 4 - V H$ P C RffiilJ; 
Ofctt Lfc. ^ITHEF^i^^^ - (ml IB. W09 2- 1 9 7 

Li Viffi«©fc«>®&2f7*7 4 ^- (ie^lJ#-t : 2 8 ) Rtf H$ 
Vlffl«® fc V) ©&#7*7 4 ^- Oe^J#"t : 2 9) tt. ^*CVH 
^0ij_^'-i2yiJ©*l3J$3-K-r*DNAK:^-f-/'J^'-fXLS. 
oKozakay-feytfa-E^JCKozak. M. £ x J. Mol 

Biol. 196. 947-950. 1987)&t>'HindII 

>f (I2?IJ#-^: 3 0) & tfHfKV $!$©*: 860^^7* 7 ^ - 
(gE?IJ#-*§- : 3 1 ) ti. J ^«G>5fe«6* 3 "KtSD N Affi^ljC/N 
4 7 - tj ? j x L . K r> . X 7* 7 -f X K * - K ?!I R B a m H I ft] PB 

£ 2m -f & ^ r> Ki&lt L /c « 
2 0 mM T r i s - H C 1 (pH 8 . 2 ) . 1 0 mM K C U 6 bM 
( N H 4 ) * S 0 . . l%TritonX-100 1 0 0 M 
dNTPss 1. 5mM M g C 1 2 . 1 0 Optiole f ^O^rv'f 
t - . 1 0 0 n gOillDNA ( p U C - V LXttP U C - V H ) 
N Rtf2. 5U©Am P li T a qil^tlt 5 1 0 0 // 1 0 
P C RglSI^ft* 5 0 j» 1 Ofiata^s 9 4 *C 3 #fS}M#J 
©^14©&. 9 4t{:Tl^r B 1s 5 7 2 *C C T 1 

# H 0 * 4 * 'i' £ 3 0 @ ft ^ x * & K 7 2tCTl 0 # ffl A V * * 
^ - h I//:, 
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H i n d 1 1 1 W'BamH !T«fl!U *LTL«V«*KO^T 
«U H E FiS^^-H E F - V L - g k IZ ^ H fii V « 8 K O 
T tt H E F 51^^ 9 ^-HEF-VH-grlC *n?n^ ° - ~ 
yfLtz. DNAE5Jftl©ft^ jEl^DNAiE?IJ*tt5DNA 
Rfr*tt7 , 7^$K*t*l?nHEF-chWS4L-g«, H 

EF-c hWSU-g r li 

c o smis^© y * 7 * * * » y 

5 WS - 4 tafr©-iatt*^*tt*"^*^«>- IfflfcfS^* 
*-*COS»ftE*?^TttllL*:. HEF— c hWS 4 L - g * 
S^tfCHEF - c hWS 4 H-g T l*Gene Pul ser 
mm ( B i o R a d SJI^TI^ h n * ^ - S/ a ^ K «fc *> 

C O SttftKlPlltJBSrtKfcl'fc. *DNA(10tfg)^ pbs 
*1 X 1 0 7 8nl©T';3-htlJH^. 1. 5kV 

. 2 5 FOSlC^O^i^ifc. 

3 ft fc « US £ „ 5%© r -^D7'V^7';-^ *>!6iSJJl**#W-r 
5DM EM^fi (G I BCOtfcSS) 1 5 m 1 C M L . 

7 i 4*?74> i/ ? — ( Ge lman Sc i enc e ft 5S ) C T tt 
E L I S A 

^Jl*g^M^*?cfc^^;*2g^«!l^®^ to<Z)E L I S A7*U - h£ 
ft©* * C LT«Lfc. JftHi^StiS©fc«)0EL I S A 7' 
U- Hi&0«Kl LTWKLfc. 9 65t7>-h (NuncitSS) 
O^^x;^, «gg2//g/mlT@HltA>77 - (0. 1 M 
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i- ^ : ' ^ - ■ 0 . 0 2 5c 7i?it+M)^A) ::lS)!fLf: 
t+'Jfit (• I L - 8 *''J ^ D-t^K* (R&D sys t ems 
ft 5£ ) 10 0/^ lfllftU *«Ay7r - (50mM Tri 
s-HCl, pH7. 2 . 1 %-> ^I?|7;U7'$ y (B S A) , 1 
mM MgCl 2 . 0. 15M NaCl, 0. 05% Twee 
n20. 0. 02% MJ «5 i» ) 2 0 0 1 T7'd •/ ^ 

© & . gg5 n g/m I liik f- I L-8 (Ame r s ham 
ft®!) 10 0^1 ^^jDlfc. 

aii!s©is#±Yi ; ^!ii<*?&f?L,T. i ;u c an *. . nkiz^m. i u g 

/m 1 © T il/ ± V * X 7 t * *' Ja t h I g G tftft ( T A 

GOftSS) 1 0 0 (i 1 £ JJD *. rt: o 4 V * ^ ^ - a ^ &. 8fc it © & 
. ^Sififc ( 1 m g /m 1 P -i hn7x^;Hli[) £2JD*_. & 
£4 0 5nmT©©3fcJ££iB!]j£L*:. 

|ji#3gJ£$]£K: fcU 9 67C7*P-h£?sg&l^g/mli'4-'ffi- 
t h I g G |/t (TAGOttg) 1 0 0 (i lT'SJi-fbL. 7* n * 

tz c o s 8BB§©ig#±tft£JiM&?&J& „ & ^ ^ t:: Jjn . fticSI 

gl g / m 107^* 'J *X7 7^-€i^t+'5i-b h 1 gG 
J/t & (TAGO^tSS) 1 0 0 n 1 * Jill*, fc. O+^-i'a^ 

&&©SK (lffig/m 1 p-^l>D7x-^«il, 

S i gmattS) ZMtl. 4 0 5nmT'©!&?tJ&£iR!l£Lrt:o 

-?-©*& Jfc . * / 5 |jl ft W S - 4 *< I L-8C^IIftt:^Lf:: 
<£: K £ *9 . d©+>7 i/lft^ *> X * y ? d ;P}/C^ W S - 4 © 
V$S$©IEL^fiii£WT&C£#^£ft*: (i2^#H0Ii 
) . 

£ *? x iffi tfi 7* 5 X S KHEF - c hWS 4 L-g k £ W + § ±B 
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ffi I i E : c h e r i c h i a col: 'D H 5 a ( H E F - c h 
W S 4 L — g * ) . HOSer? X$KHEF-chWS4H- 

g n ^tt^^llli Escherichia coli JM 
109 (HEF-c hWSU-g r. ) £ LTIISffii4^I 
*I*««WaW (^tSS-5<t^HTgl#3f) 6 
1 2BC#*, FERM BP-U 3 9, iJitFFERM 
BP-4 7 4 0 ilT7'^^^ h C £ -3 S EH IR 3F ft £ *l . 

5 . g»fi£ b hW S-4 ffitt©ttg 
g&fi&b r W S - 4 Sift Hfi V**©ft» 

SflUR k hWS-4fit#H«V«**3-K-rSDNA*ft©* 

KI LTRSt l/c t r JS* VDH26©FRl~3*J«J;tfth 

4 B 4 © F R 4 * 3 - K^£*ft*'*lElfcn©DNA@2?!j£-?<?*W 

5 - 4 jjt f£ H Hi V $f $© CDR*3-KtiDN AE£9*<aI*£ $ *l 
* «fc -5 KSfHtfc t FWS-4!SftHffl|V8[**3-Kt«^SDN 
A * 15 It L tz o 

ftCx 3©DNAiE^lJ©^n'?tl5' flS&Cf 3 ' *CH i n d II 
I ISs&SCfi/ K OZAK^ytyf xE^JRtf B a m H I iSt&SM£ 

C*A"C£S«k$K:Lfc. £ ? LTRSt L fc D N AE?!I£ 
fi4*o*M?^u*?-K«:^y> * L T * «C x £ *l £ © * »; u' 

4 * © * V ^ 5? * u * ^ K E * E ?!I # ^ : 3 2-3 5Cit. 
3tLt>©^ , ;3'^^^3*-^Klil 1 3-1 4 3Jgg©:l$£WL. 
R "f -5 2 # © * »J ^ 5? ^ U' * K I* £ ^ £ 2 0 i& g © * — ^7 v 
rfl^f t5. 4*0*yrf3i^U*f KOI*|HF 1 (E^!l#-t 
: 3 2 "K H F 3 (E^IJS-t : 3 4) titnDN AE?lJ£W L> 
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* L, T fft © H F 2 ( H ?iJ # = 3 3 ) . H F " ( §2 ?U S # : 3 5 N 
li7yf-feyXDNAE5iJ*ft5. :ti^^-'J ^5?^ * V 
^lllDNA^igi (Ap p 1 i ed Bi o s y s t e m s ft 
) IZ £ ot^sSlL/;, 

yr'J-®*ffi^a3{:Kt. ft 1 0 OngfoOHF 1 i H F 2. 
HF3ci:HF4^*i^^Jb^T. 2. 5 u © P f u DNA#'U 
7--lr?tttSi^tl9 8 v 1 ©PCRKlSiRcS&JniLrt:. 9 
4 T KIT 3 ^ra©*«J©«tt©«N 9 4 *C KT 2 #?SK 5 5 t 

2 #MRtf 7 2tCt 2 ltO^iU :ft*2*^"' 
(T o t 

P c R5l5IS©¥l*fflS(:^iLfc©t^ $ &c 2 j?*'© 
^y**-<-->3^*?T-3fc. 1 OOP mole-To© R V H 5 ' 7* -7 
-f (12^IJ#^ : 3 6 ) Rtf R V H 3 ' 7* 7 -7- (SW*t • 

3 7 ) £fl-SB7* 7 4 - t LTgsJjn Ltz&. P C R 5 0// 
1 ©ttifcTH^v *LT9 4THT3*ra©««I©«tt©8fe- 9 4 
TCTl 55tCTl ^IH&CF 7 »W© 4 5 * 4 

* ;i/ * fi- ^ . *LTftC7 2tCTl 0 #I8M ^ * * ~* — h L fc . 
*Sj4 5 0ffig**©DNA»ffr*l. 5 %ffiitt*7 *' n - * y 

ffl <o T tt 13 L x H i n dill R B a m H I C «fc *) ifi ft L * <£ L T 
ftCHEF^^^-HEF-VH-g r 1 IZ ? a - - y L tz 

# ef-it 1 ^?- :66)*J«ktfHIP-r54-*'- 
(Se?0#-t : 6 7) t^T . D N AE?flife£©SU IE L ^ H II V 

p!$©7 $ / KE?fl£ 3 - KtSDNAHUt^ttr?^^ K * H 
EF-RVHa-g r 1 <t fft & L 0 * 7* 7 * $ KHEF-RVH 
a - g r n:t^5H|Vii075; KE*fl*?.fctftt£E?i* 
E # -t : 3 8t:it. 
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j, r dj , r ej . r fj, f gJ. rnjtaTOJ;^^ 

A - 3 y r b j (RVHb)fcU 4 7{flL0n>r$/y#M;7 , h 
7 7 V^^itS^^^ltlfcllSr^v-LTWl (E?»J 
#-?f : 39) i.kffLTW-2 (E99#-* : 4 0) £ffl<^x 
8jgtJ7 , 7^-iLtttRVH5' (EWt^s 3 6) fcitf 
R V H 3 ' (E?IJ#-^ : 37) *ffi^T. V* * $ KHEF-RV 
Ha — g r 1 ^HID N A i LTn PCRftCd;0 itOi U 
$ KHEF-RVHb-g r 1 * » fc . * 7* 5 * * KHEF-RV 
H b - z T 1 Ht^« HIIVfJ^OT $ y B8E?!I*? < fctfifi£E?iJ 
£E#i#-t : 4 1 Kl^-f . 

* 7 CRM" LfcMHCr* 4 v-QT P 1 (E?U#-*J : 4 2 ) & £ 
O'QT P 2 (E?0#^ : 43) £ ffl ^ > 7* 5 * * FHEF-RVH 
a — g r 1 ^SIlDNAi PCRftCJ;*) 7* * $ 

KHEF — RVHc — g r 1 £ & * 0 *7*7*$ FHEF-RVH 
c-grlKt$n5 HtIV$IiS0T $ J &E?iJ*?cfc &SE?iJ£ 

E^Jft-f" : 4 4 Hit. 

a y r d j ttU IIir 7 ^-iltQTP 1 *? <fc Q 
TP2*Il\ 7*7*$ KHEF-RVHb-g r 1 iilSDNA 
£ L T 7* 7 * $ KHEF — RVHd — g r 1 # 7* * $ K 

HEF-RVH d - g r 1 Cti*l5H«va*<D7 5y &E?!lfe 

/s - 3 y r e j & . 4 0 ft © T v ~ y # 7* n U v iz $L U -f & ^ 
7 twISIt L fctJIfir? -e - A T P 1 (E?0#"t : 4 6 ) *f «fc 0* 
AT P 2 (E9fl#-t 4 7) 7*7 X * KHEF — RVHd 
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- g j ]£Sjf^DNA>LTi8tI~. 7' -:- !' H E F - R V H *• 
-g r 1 *7*7X§ KHEF-RVHe-g r 1 C # £ *i 
* HiB V««Kl#£ttS7 $ y B*E?!l*>'<fcO'i£&E?iJ*EyiJ#^ : 

/s ; — £/ 3 y r f j li % 4 4 ffi © V •> >- 7 7 ~ v tz 21 m ? £ & 

oiz&ftLtzmmmy? << ^-gt a i (E^tt : 49) 

GTA2 (E?IJ #-*§-: 5 0) *ffl 7*7^ FHEF-R VHd 

- g T 1 £t£MD N A i LTJiflL. 7*v X S KHEF-RVH f 

- g r *7"^^$ KHEF-RVH f-gr 1 H # * *i 
5 HgV^|(D7 $ y KEfll*? <fc £®E?!l£E?lJ#-5§- : 5 1 IZtf 

,<_•>-=, y r g j j+ % 6 7 © © a 4 •> y 7 ^ ~ ;u 7 v ~ ^ {3 g£ 
HtSd; 7 CRW-LfcfcHK-r* -f "7- L T F 1 (E?!** : 5 2 
) fcJ;lfLTF2 (ffi?!l*^ : 53) 7* 7 * $ KHEF- 

RVH d - g r 1 *tlIDNAtLTlfil/, 7* 7 X $ KHEF- 
RVHg-g r 1 £ f» fc . * 7" 7 X § KHEF-RVHg-g r 1 
H £ *i <£ H®. V$f$©7 5 y KEflI*?«fc£FS*E?!!*E?!)#-^ : 
5 4 IZtk-T* 

,<_.>- 9 y r hj i+ N Ilir^v-tLTLTF 1 *? J; L 
TF2^ffil\ 7*^X$ KHEF — RVHb — g r 1 £ l§ 32 D N A 
£ L T it ipl L . r^XU'HEF-RVHh-gr 1 £ & * . * 7* 
5 X * KHEF — RVHh — g r 1 C#iil*Hfiva8(D7 W 
»E7U*?«fctfE£E?fl*E?a#-t * 5 5 Hit. 

mSfiK b h W S - 4 fit* LiV &8©fl?Sl 

ligcb |«WS-4fii*LttVffltt43-Kt«DNA*ft©« 
CLtgltLfc. t h fit* R E I © F R £ 3 — F'tSDNAEJUi 
-7 7 X W S - 4 fit* L £ ViS© CDR«3-KtiDN AE#I*< 
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ft{3s £ © D N A E?l © * *L ft 5 ' 3 ' -tSI^H i ndll 

1 ISiSSBte/'K 0 Z A K n v± V V 7. E 90 S. B a m H I ISs&SBte 

?s:^$©4*©^ , Jrj'5?^^^^K^^^. ti/TftCs 

4 * © * «; * u * KEW4E5!ltt : 5 6 — 5 9 K: ^ "T . 
:ti^ffi^'J^5mtf KSl 0 6 — 1 2 4ig^©^$^WL. 
Kit5 2*0t'J * * * KttS^C 1 9-2 3 £ g © * - 
/^-/•/jSl^tt^, 4*(D^ rOftLF 1 (E 

: 5 6) . L F 3 (E5U*^ : 58) tt -fe V X D N A E n £ 
f L> *LTffe©LF2 (E^fiff : 5 7 ) , LF4 (E?U§^ : 
5 9) «7 t V^DN AE?!l^f tS. itl^^'J^^iJ'^^ 

K£H<Iie© H F 1-4 iPl«©^mT^BJcL/Co 

7 y -fe y 7* V - . 1 0 0ngf^O4l<0t 'J ^5?^ KR 
#5 u©Amp 1 i Ta q £ # W 3* <5 9 8a/ l©PCR*I£tl£ 
„ 9 4 "C KIT 3 #]HI©*tB©*tt©tl* 9 4"CKIT2#l8k 5 5'C 
CT2*ISlRff7 2*CKIT3#|yi£l*4:?rt'<!:L. CI ft £ 2 if- 4 
* >Mt -o /Co 1 0 0 p noler-O© R V L 5 ' 7* 7 -f - (E^l*^- 
: 6 0 ) RlFR V L 3 ' rH7- (E£fl## : 6 1 ) £#SB7*^ 
-f-7-£LT8sflDL*:gK PC RSfiJiR* 5 0 v 1 ©tt**T«^s 

It 9 4 1C K T 3 #lffl©*3D©£tt©SU 9 4 "C KIT 1 dJ-IBIx 5 
5 *C C T 1 # O R ^ 7 2 *C C T 1 # 16) £ 1 1* -f * ^ <k L T C ft * 3 
0 4 * £ f f ^ n * L T ifc C 7 2TCT1 O^FaHy+i^-h 
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L, fz (i3#l) c 

ft 4 0 0 igg*t<D D N Afrtt* 1 . 5 K «R.&7 # n - * y ;i/ £ 
ffl^TftlSL. H i n d III RtfBamH I K «fc *3 flUt L x 
^{IHEF ffcSt^ ? ^-HEF-VL-g * C ? a - ~ y ^ /c e 

EF-17'7^- ( E?!l#-t leo^WKipr^^-t 

E 81 # ^ : 6 8) ^ffl^tDNAEJIIftSOfts jEL^L«V|SI« 
© T $ y &E?fl£ 3-Ft«DN A8Jt#£ £t/ 7* 5 X * 
-RVLa-g^^tt *7'7^FHEF-RVLa-g 

*tr££*i£HfIvliJi$©T$>' »E*9*?«fctftt*E?fl*Eai#* 

: 6 2 IZTKto 

a - c; 9 y r b j - ( R V L b ) ti . 7 lfi(D7i-^T7->'^ 
* a :> y Cftll-T « ck CRtt Lfc£J*Hi7*S 4 ~? - F T Y 1 (E 
?U#-?§- : 6 3 ) F T Y 2 (E£!l#f : 6 4) M * 

jU t57 . H7 _ iU liRVL5' (iS?IJ#f : 6 0 ) 
RVL3' (E?!]#-*|:6 1)£ffl^T. r^H'HEF-RV 
L a - g * £$i^D NAiLT, P C R -fc *> ft) 41 Is % 7* 7 X $ 
FHEF-RVLb-g<«l»fc, tr^U'HBF-RVLb 
- g * LIB VfS$©T $ J iE5l**»*iE««E5! 

If: 6 5CSt. 

IUttFWS-4 ffifr©*K©Jfcii 5 fc «k 

tf, jf titJftb h W S - 4 la* L «© r a j A - i/* a y fcfcfc&SI 
^£*-HEF-RVLa-g * <!: * ;< ^WS-4iji*Hgi©/cfe 
O^JI^^-HEF-chWSiH-g r 1 i C d; !) C O S UK 

£ifflie© <fc ? twLTl5]B# h v y x 7 * 9 > 3 y «ise©«k -5 k: L 

T**±i*£0'KLfc«s fflEXttftH E L I SACMO^v 
©#fc£JB^T. f4*<ifca*K:o^ti4fii#I*j«l;fffiiIli 

vs t*t £ $!i s l fco c: <z>*sm£H 4 n^-r. in 4 tc^-r «k -5 
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*j M t l T © * >' =? \H ( c h L ./ c h H ) s • & t>* W tf L ffi i * 
^^Hfflli^&SSJftfc (RVLa/chH) £ © ^6;: ffl H 
14 k: H *< & ^ z. £ 51 IS $ *i 0 

chWS4L-g*£ Mm®, t h W S - 4 tft# H fft © r a j A - y* 
3 yiOi^^-fr^^itSfcfcv M#^COS«HBatw|5lll#h7^ 
X 7 * * ♦> s friaHJfe^l 4 E L I S A cSBflt® 4: *? 0 

iWf Lt, *©tt*U COjJifr (c hL/RVHa) CttffilKttg- 

S 14 A<J1 £ *t «: fr-* fc (I4i#i©:<!:) . 

fflgg a? t < . iHtflck h WS - 4 tfL#L0© r a j ^-^ 9 y 
( R V L a ) tt+y^WS-4 Jftfr Lfgc!:EI*©li£?£tt*^l>fc 
©T> CI *l\>X'&®nVkl& H fg^"- •>* b y<Di¥fiEK&. StflJifcHfg 
a v tnmnSL t FWS-4 ffifr L $© r a j /<- •>* a y ( 
RVLa) £C0S$BBS£l3jl$h-7:/*-7i^:>3 y "T S d i'C «k 
*) If & o o 

*©*8JRn r bj. r dj , r c j . f j , r 6J , r h j © 
S - 4 tftte (c hL/c hH) E£|»t "T *gflE0>!fi;JKI££tt£3*L' 

L^U l41C3l>Tttx r B j 9 y 

( R V H g ) £l*Ht^rft4> * ^ ?WS- 4}a#: (c h L / c hH 
) «fc {& fr-? ft . * *? . Hj|A-i/ g y r c j £ £ ffi * K tt ffi 

d © d i ^ €> s IS it ^ hWS-4tft#Lfg© r aj /x -•>'=* y 
(RVLa) 4* & Vnz&mjfr t h W S - 4 fit* H II© r g j - 
3 y (RVHg) *tt« iSfctix &»«:|fi:JS*S^14*^-r«tgW 
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ffifilCtS&aPte L „ c 0 s *s H£ Js! b$ h v >• v * •:• = r 

r«:tC«kH>7WSH tflfr ( c h L / c h H ) S 

& K . liHScS: hWS-4tfiftL$0 r b j /N-i/* 3 y (RVL 
b) £ ffi T > Hi#A-y 3 ^<!:COS|BlS{:Plllf 1-7 ^^7x 
* •> 3 y L> Sfil^thWS-4^frL0© r b j a - i/ 3 y (R 

VLb) (Dlfi^fc^So/;, * Hf8fi£thWS-4i/i;fr 
Hfg r gJ /s-i; 3 y^ffSfiifr (RVLb/RVHg) fc* ^ 
x itM!T$>5 + ^ 7WS - 4Jrtfr (c h L / c h H ) EEtt-T 

tts r g J a v ( R V H g ) MKlt^-rti h * / -7 W S - 

4 tft ft (c h L / c h H ) idfii^fc (i6$#IOIi) « 
fiil §2 G> l¥ fffi ^ *? <^ T . + /7WS-4f)t^ ( c h L / c h H ) iZ 

h tfl ft (RVLa/RVHgtRVLb/RVHg) %*tl<¥ti 
y'n-r 4 yA#5^TffggLT. HJfetf] 4EL I SACEt©Jft 
Tg^iStt* ^ «9 IE fit t3 I? flB It. <Z>*S&. *>7WS-4Jjl^ 
(c hL/c hH) . RVLa/RVHgfitWCRVLb/R 

v h g m^-co^-r^ihrnu^om^B^L^^Ltz (mi &m<d z t 

) o 

(RVLa) fcS^tt r b j A - a y (RVL b) £ . H $ j£ L 
hWS-4}/i^H|j|CD r gJ ,N_.>- 3 y (RVHg) £ Wf 3 J/t ft 

t4. s»sta^*s^ft*^-r«ffiW!jim«^aBtt*ii^tft CO 

tftft (c hL/c hH) t:|5fet§§g©Iii^it: i*^^ 
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* ft 

15 & j£ t h W S - 4 ffttt © L fjl r a j /n' — •>* 9 v CRVLa) t 
|ej H $ r g J 9 ^ ( R V H g ) . £ fc &i PI L r b j j<—i/ 

3 y (RVLb) £ |§J H fg r gj /n' — » X (RVHg) ^ & S * 
S 81 fi£ t htftft© I L-8 I^t7^-t:jl4t5 I L - 8 £ RS W S 

# A <fc $ ~* V y R JlH L t^J 1 0 OnlOti^x 1 5»l©Mo 
n o - P 0 1 y &m®W. (I CN Biomedical sitlS) 
CS5«lf-5l«L^ fctt © |& 3K#K ft ^ - * t 

h*f ^^i^$Sll/:o 3 ©*fflBS£ 1 % B S A&j&n R P M I - 1 6 

4 0 JSJ6CT»»Lfcft, iAtfcilS^ 1 5 O»N0Jgfb7yt 
in»*CTB!iLfc. ift*ai/C^»L^ax 8BB&£ 1 %B S 
AgsJjD R P M I - 1 6 4 0 U 2xl0 7 Cells/ml 
OiiigSCSSi^CSSil/:. - ©ttftJBSift©*? 1 *^©* 

-9- <f h x fc* y (Shandonit) K^S^&^^^Di 
f f - Qu i k K'J+*ti8) &feLTiJBJ£L/c$§lfl9 5 

1 T -3 o 

±E» + it fe^A 7 7 7- (1XBSAR 

0 . lJi7i/flit h'MAS^t'D-PBS) C T B »fl£ 2 x 
1 O 7 Cel Is /ml tC&Scfc "5 CSlSLfc. 3 © > # # E£ ± © F 

— cd f c -r 5SK2*>7in:fl: csi£i#t*tBJ$a5i8#^p 

CT/J P 9 4 / 0 0 8 5 9 #1) t Z <Z> fcWC %> & ^ h I L-6 
£^-ft<5-*ft8gj£&5 0 0 g /ml&cfc #J 4 Ong/Bl«Z«*«fc?K:^ 

,z5 ITjfcl*^$iLrt:lL-8 (7 4TBq/mmol. Ame 
r s h a mftSS) i*^^ I L - 8 (Amersbamit^)^# 
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$gg*< 4 ne/n.;:: £ £ £ ~, sr *S & - - i- t L rc .. 

+ ^WS-4ln# (c h L / c h H ) „ Sfilit h ff[ # (RVL 
a/RVHg&cfctfRVLb/RVHg) . ttttfctiR© k ( 
PAESELUORE I ) fcS^ttPlltfctllCD-r^^WS- 

4}a*0^tlf n^i^Av^r-KTif 2 0 0 0 ng/nlj&* #J 
8ng/«lSt2ffiSBSf?Lfc. I L - 8 ?f ift « <b H # ffi # ?§ WL 

* ©fifex ±e#*BS£iB8l 1 0 0 p i ^aSfloLv SEC l 
K«#L,S*<&*$a + T 1 B$ I3H y * * - h Ltc. 4 y * a - 
h Z <Z>tDH3£«ft€ 2OO//102O%f y*D -X 
ML. ifi/lX Wl&CtS^ L *: I L - 8 ^iiJStS «> 

. *tl!B§fctii£SJ»r^ r - * y ? - (Tn*ft£i) T- fifc 33 ?S 14 £ 

lifiKb hWS-4jft#0L0i r aj , N _ 3 y ( R V L a ) £ 
|HH r g j /s - s; 3 y ( R V H g ) N £ fc ti |h| L $ b j /n - 
3 y(RVLb) i|H« j /<-'>*9y (RVHg) 
f /L & . I L-8 Utr^-CWt* I L - 80i^CMLT, 4 
;*5ffi#(chL/chH) i:HeBEOli^lfl*iS1t^*r , r * d £ 

91 & £ * . 

& £ . B»I IB 7* •? X $ KHEF-RVLa-g *4tt«^»IK 
Escherichia coli DH5or (HEF — RVLa 
- g * ) . *? cfc "T 5 x $ K HEF — RVHg — g r lttWf « 
^il li Escherichia coli JM109 (HEF 

-RVHg-gr 1) t L-tijis*R£#i*i*««w&0r ( 

IiI-?<tffllTe l#3f ) Kix 6 *M £ 1 2Bc, & 
* F E R M BP-4 7 3 8 *?*fc£KFERM B P - 4 7 4 1 > 
LT7'^-<X h & ft K: £ § @ ft £ ft . 
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?/£ t h I L-8t / ^o-t^UE^^I^tS^O' 1 ) K - "7 
t n L-8 T'ftjg * 0 P ttl BS i ^ $ * 

#g&Ii*fflflS P3X63-Ag8. 6 5 3 **'Ji?l'^ , )a-* 
* JBio fc S ft c «fc 9i*n:tt8Lfc. k h 1 L-8i8*t*iS 

14 * IS fll £ L fc * * V - - y # * ft ^ - 7 V 
$ & L ( K o , Y-C. £>s J. Immunol. Method 
s, 149, 227-235. 1992). 

t r i l - 8 irM-r &n&WLt f 8t*£«ft com 

« t r tftfr© V$I$© CDR*<t F I L-8 IZtt? 3 v 
HfllJjSc t Ma*©^SP** <k - F ft**:** ^LTCDRttjc* 

ft #18 < &J!'J 1 3 jftftij® 2 ©*ft$ftfc»£fc^©!' 

& 

* : XJi£fljfc£tf X3*X*a«ffl3£?ff 

: B^iliS^ < li'Tpm lTlltlt 

( 1 ) Escherichia coli DH5 or (HEF - RVLa - g /f ) 

Sit*-!" : FERM BP-4738 

§ It H : 1994*f 7 M 12B 
( 2 ) Escherichia coli DH5 oc (HEF - chWS4L- g k ) 
: FERM BP-4739 
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1KB : 1994^ 7 n 12B 
( 3 ) Escherichia coli JM109 (IIOF-chWS4H-e T 1) 

gf£#-f : FERM BP-4740 

S St B : 1994^ 7^120 
( 4 ) Escherichia coli JM109 (HEF-RVHg-g r 1) 

5KSf : FERM BP- 474 1 

i? ft B : 1994^ 7 J! 12 H 

£?iJ3l 
£?0## : 1 
£?!!©£;* : 4 0 

simcom : && 

h ** D $/ - : fctStt 

ge^ljoa^ : a D N A 
£ ?!J © £ ffc : M K V 1 

£?U 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 

E?B*# : 2 

£?!)©S£ : 3 9 

: 

h D - : e $ «• 
12 m (Dmm ^isdna 

£ £lj © £ #T : M K V 2 
£?U 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 
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E?!I#-t : 3 

: 4 0 

e ?ij corn : tfc SE 

: 

EflKDttS : D N A 

£ ?U © £ & : M K V 3 
E?U 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 

£?ll#-t : 4 

: 4 3 

CD ffe : -*t£ 
h # n •>*- : Kflltt 
@E?IJ©?I^i : D N A 

E ?>J O £ ft : MKV 4 
E?U 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 

E?fl#^ : 5 
£?!!©£$ : 4 0 
£?!)©£! : 

h # n - : E 91 
S?1|a>flS[ : D N A 

E?!l©£ft : M K V 5 
E?tf 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 
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E?lj#^ : 6 

mmogz : 3 7 

8E?!]©iiJ : mm 

hloi/' - : £ t£ 

E © £ $* : M K V 6 
12 ?0 

07 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 

E*l#* : 7 

E?!l<D£i* : 4 1 

: -*« 
h ** O is — : Elltt 
E?jOl» : ^JRDN A 
£ jnj © £ & : M K V 7 

£?!! 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 41 

E?IJS^ : 8 
E?IJ©*i* : 4 1 
E?fl©^ : tfc& 

E?!i©asi : N A 

E?9©*f* : M K V 8 
E?IJ 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 41 
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i£?ij§-t : 9 
E?!l©£$ : 3 5 

h*'D^*- : it 0i ft 
ie^lJO)a^ : £)£D N A 
IE?!)0£*fc : M K V 9 

ACTAGTCGAC ATCGTRTCCW CASCTCAGTT CCTTG 

ee?ij#-^ : 1 o 

K^lJ©^^ : 3 7 
g2?IJ©S! : 

K^IJCDS^ : £fiKD N A 
ie?IJ©^t> : MK V 1 0 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 

EHI#* : 1 1 

gE?U©:lS : 3 8 

ge?ij©M : mm. 

h ** n is - : U B ft 
383 Ell m *S • A fift n M A 

g£ £lj : MK V 1 1 

mm 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 
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ffi?lj#^ : 1 2 

g£ : 2 7 

h *• D »>'- : ElKtf 
gS^IJOM^ : D N A 

£ © £ 5RR : M K C 
EH 

GGATCCCGGG TGGATGGTGG GAAGATG 

BE?fl#^ : 1 3 
K?!)©£$ •• 3 7 

: -*« 

: M H V 1 
ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 

eai#-t : 1 4 

K?fl0*S : 3 6 
f8©& : -*ffli 

h#Di? - : E II tt 

g£ £lj © £ & : M H V 2 
ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 
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E?!l#-t : 1 5 

: 3 7 

ge^ij©!! : mm 

^ ** d >* - : it fjK ft 
B2?IJ©jffi^ : D N A 

E?IJ<Z>£¥fc : M H V 3 
E£U 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 37 

e?u#-*§- : 1 6 

E?»J©£* : 3 5 
E?!l<Z>i! : &J$ 
$ : 

E?9©«!i : "u Jj5c D N A 
E ?l] © £ & : M H V 4 
E?U 

ACTAGTCGAC ATGRACTTTG CGYTCAGCTT GRTTT 35 

E?!l#-t : 1 7 
E#l©£$ : 4 0 
E^llOM : && 
: -*« 

E?IJ©£& : M H V 5 
E?l 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 
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K?!l#^ : 1 8 
E?IJ©fi$ : 3 7 

«©» : 

mmomm &j&d n a 

£ ?l] © ^ ?F : M H V 6 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 37 

E*fl#^ : 1 9 
ffi?d©S$ : 3 6 

mo® ■ 

K?ij©as : o-fiX d n a 

g£ £«J © £ & : M H V 7 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 36 

Efll** : 2 0 

K?!I©:E£ : 3 3 

se?ij©M : mm 

$©& : 

h ** n - : it II ft 
i££ti©?Iig : D N A 

@£ ?IJ 0^|: MHV8 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 33 
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EMI^ : 2 1 

ae?ij©:i£ : 4 0 
moWi • 

K?0©5|18 : nlD N A 
8E ?!) © £ & : M H V 9 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 

B2?lJ#-t : 2 2 
E?U©£«* : 3 7 

$©& : -*« 

b ** n >* — : il£g i£ 
S2 ?0 © S m : ^iDN A 
£ £U © £ ffc : M H V 1 0 

e?o 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 
E?lJ#^ : 2 3 

ebuds* : 3 8 

E#)©§L J : 
$©& : -*« 

E#]©flgf : ^fiScD N A 
K $1 © £ & : MHV 1 1 
E?U 

ACTAGTCGAC ATGGATTTTG GGCTGATTTT TTTTATTG 
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£?o#-t : 2 4 

E?lj©£3 : 3 7 

KB] ©3! : 

II © j& : - * t£ 
h ** □ ->* — : it # 
K?lj©ff II : a^D N A 
lE^OJ&fl; : MH V 1 2 

ACTAGTCGAC ATGATGGTGT TAAGTCTTCT GTACCTG 37 
K?lj#^ : 2 5 
E?IJ©:1£ : 2 8 
E#l©2g : ft" 8 
$©& : 

h # DC/ - : j£ IK ft 

e bj © m m • ^*dna 

£ #1 © £ & : M H C 
K?U 

GGATCCCGGG CCAGTGGATA GACAGATG 28 
£?l]#^§- : 2 6 
E?U (DI$ : 3 8 2 
£?!]©§!> : »B? 
$©& : - *« 
h * o 2/* - : e gi 
£ 90 © H H : c D N A 
£ n © £ & : W S 4 V L 

mm 
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it t# <D j£5 m 

? o - y : pUC— WS4-VL 
J&ftfe : 1..60 sig peptide 

61.. 382 mat peptide 

EH 

ATG AGT GTG CTC ACT CAG GTC CTG GGG TTG CTG CTG CTG TGG CTT ACA 48 

Met Ser Val Leu Thr Gin Val Leu Gly Leu Leu Leu Leu Trp Leu Thr 

-20 -15 -10 -5 

GGT GCC AGA TGT GAC ATC CAG ATG ACT CAG TCT CCA GCC TCC CTA TCT 96 

Gly Ala Arg Cys Asp He Gin Met Thr Gin Ser Pro Ala Ser Leu Ser 

-11 5 10 

GCA TCT GTG GGA GAA ACT GTC ACC ATC ACA TGT CGA GCA AGT GAG ATT 144 

Ala Ser Val Gly Glu Thr Val Thr He Thr Cys Arg Ala Ser Glu He 

15 20 25 

ATT TAC AGT TAT TTA GCA TGG TAT CAG CAG AAA CAG GGA AAA TCT CCT 192 

He Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro 

30 35 40 

CAG CTC CTG GTC TAT AAT GCA AAA ACC TTA GCA GAT GGT GTG TCA TCA 240 

Gin Leu Leu Val Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Ser Ser 

45 50 55 60 

AGG TTC AGT GGC AGT GGA TCA GGC ACA CAG TTT TCT CTG CGG ATC AGC 288 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Gin Phe Ser Leu Arg He Ser 

65 70 75 

AGC CTG CAG CCT GAA GAT TTT HHR ART TAT tap rr.r r«« ri\r r*r t-w 

•- ...» «ww * vj * vim wn A wn i ill OOO 

Ser Leu Gin Pro Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His His Phe 
80 85 90 
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GGT TTT CCT CGG ACG TTC GGT GGA GGC ACC AAG CTG GAA CTC AAA C 382 
Gly Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
95 100 105 

8£?IJ#-t : 2 7 
65^J©^$ : 4 2 4 

h *• d >>' - : a II 
K © S : c D N A 
E5|0*fli: WS4 VH 

0 o - V : pUC— WS4 — VH 
if^p fife : 1..57 sig peptide 

58. .424 mat peptide 

mm 

ATG AAG TTG TGG TTA AAC TGG GTT TTT CTT GTG ACA CTT TTA AAT GGT 48 

Met Lys Leu Trp Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Gly 

-19 -15 -10 -5 

ATC CAG TGT GAG GTG AAA CTG GTG GAG TCT GGA GGA GGC TTG ATA CAG 96 

He Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu He Gin 

-11 5 10 

CCT GGG GAT TCT CTG AG A CTC TCC TGT GTA ACC TCT GGG TTC ACC TTC 144 
Pro Gly Asp Ser Leu Arg Leu Ser Cys Val Thr Ser Gly Phe Thr Phe 
15 20 25 
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AGT GAT TAC TAC CTG AGC TGG GTC CGC CAG CCT CCA GGA AAG CCA CTT 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Ala Leu 

30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA GAT GAT TCC 288 

Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asp Ser 

65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG AGA GGT GAG GAC AGT 336 

Gin Ser He Leu Tyr Leu Gin Met Asn Thr Leu Arg Gly Glu Asp Ser 

80 85 90 

GCC ACT TAT TAC TGT GCA CGA GAG AAC TAT AGG TAC GAC GTA GAG CTT 384 

Ala Thr Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 

HO 115 120 

ffi?«J#-t : 2 8 
fi£"?tfeD*3 : 3 4 

h ** n >* — : it m 

^Komm : d n a 

i£ 511 © £ ft : c h V L %. J5 7* 5 * 1 - 

ACAAAGCTTC CACCATGAGT GTGCTCACTC AGGT 34 
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GATAAGCTTC CACCATGAAG TTGTGGTTAA ACTGGGT 37 
E5l#f : 3 0 

@E?lJ©:S£ : 3 7 
g£?lj® : &!£ 

HOI* : -*«! 
h ** a - : Sl^tt 

ee^lJOffi^ : "a" fi5c D N A 

© £ *fc = c hVLl^rH?- 

CTTGGATCCA CTCACGTTTG AGTTCCAGCT TGGTGCC 37 
K?IJ#^ : 3 1 

@e?ij©^$ :37 

h ** a £/ — : £ fg ft 
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GTCGGATCCA CTCACCTGCA GAGACAGTGA CCAGAGT 37 



7 4 



WO 96/02576 



PCT/JP95/01396 



g£?lj#^ : 3 2 
iE?IJCD:I3 : 1 3 7 
IS ?IJ CD m : & K 
|R® ft : 

h ** o •>*- : it ft ft 
£$l®3f !i : na $ D N A 
EJflOiSf* : HF1 
EH 

TAAGCTTCCA CCATGGAGTT TGGGCTGAGC TGGGTTTTCC TTGTTGCTAT TTTAAAGGGT 60 
GTCCAGTGTG AAGTGCAGCT GTTGGAGTCT GGGGGAGGCT TGGTCCAGCC TGGGGGTTCT 120 
CTGAGACTCT CATGTGC 137 
ffi?1J#-5§- : 3 3 
I2?IJ©^^ : 1 4 3 
IB : 
tgCDft : 

Ei?IJ0ii = ^fi!cD NA 
ge © £ : H F 2 

E?y 

GCACTGTACT CTCTTGTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC CAACTCTAGC 60 
CCTTTCCCTT GAGCTTGGCG GACCCAGCTC AGGTAGTAAT CACTGAAGGT GAATCCAGAG 120 
GCAGCACATG AGAGTCTCAG AG A 143 
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TACACAAGAG AGTACAGTGC ATCTGTGAAG GGCAGACTTA CCATCTCAAG AGAAGATTCA 60 
AAGAACACGC TGTATCTGCA AATGAGCAGC CTGAAAACCG AAGACTTGGC CGT 113 
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K?l]©:g3 : 1 1 7 
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TCGGATCCAC TCACCTGAGG AGACGGTGAC CAGGGTTCCC TGGCCCCAGT AAGCAAGCTC 60 
TACGTCGTAG CGATAGTTCT CTCTAGCACA GTAATACACG GCCAAGTCTT CGGTTTT 117 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA A AG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp VaJ Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG A AG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg L;;u Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG CTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met GIu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC A AT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
50 55 60 
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TAC AGT GCA TCT CTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ae m © a m - ^idna 

SB?!)© : Q T P 1 

e n 

TGGGTCCGCC AAGCTCCAGG GAAAGGGCTA GA 32 

Rfll*-t : 4 3 
B2^IJ©S $ : 3 2 

h *• a i/ — : it IK tfc 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 
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GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC A AT GGT TAC ACA AGA GAG 240 
Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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E?fl 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
15 20 25 
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AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA 
Ser Asp Tyr Tyr Leu Ser Trp VaJ Arg Gin 

30 35 
GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala 
50 55 
TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr 

65 70 
AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser 

80 85 
GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr 

95 100 
GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr 
110 115 

6E?I]#-S| : 4 6 

ffi?IJ<D:l£ : 2 6 



GCT CCA GGG AAA 
Ala Pro Gly Lys 
40 

A AT GGT TAC ACA 
Asn Gly Tyr Thr 



ATC TCA 
He Ser 

CTG AAA 
Leu Lys 

CGC TAC 
Arg Tyr 

105 
GTC TCC 
Val Ser 
120 



AGA GAA 
Arg Glu 
75 

ACC GAA 
Thr Glu 

90 
GAC GTA 
Asp Val 

TCA G 
Ser 



GGG CTA 
Gly Leu 
45 

AGA GAG 
Arg Glu 
60 
GAT TCA 
Asp Ser 

GAC TTG 
Asp Leu 

GAG CTT 
Glu Leu 
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mm 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA CCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC A AT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG CGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 
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GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
HO 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA A AG GGT 48 

Met GIu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
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GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-1 1 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GCG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Ala Leu 

30 35 40 45 



8 9 



WO 96/02576 



PCT/JP95/01396 



GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG 
Met Glu 
-19 

GTC CAG 
Val Gin 

CCT GGG 
Pro Gly 
15 

AGT GAT 
Ser Asp 
30 
GAG TGG 
Glu Trp 

TAC AGT 
Tyr Ser 

AAG AAC 
Lys Asn 

GCC GTG 
Ala Val 

95 

GCT TAC 
Ala Tyr 
110 



TTT GGG 

Phe Gly 

TGT GAA 
Cys Glu 
-1 1 
GGT TCT 
Gly Ser 

TAC TAC 
Tyr Tyr 

GTG GGT 
Val Gly 

GCA TCT 
Ala Ser 
65 

ACG CTG 
Thr Leu 
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TAT TAC 
Tyr Tyr 

TGG GGC 
Trp Gly 
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Leu He 
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Thr Leu Val 
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-10 
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Gin Ala Pro 
40 
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ACC ATC TCA 
Thr lie Ser 

AGC CTG AAA 
Ser Leu Lys 

TAT CGC TAC 
Tyr Arg Tyr 
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ACC GTC TCC 
Thr Val Ser 
120 



ATT TTA AAG GGT 48 
1 le Leu Lys Gly 
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GGC TTG GTC CAG 96 
Gly Leu Val Gin 
10 

GGA TTC ACC TTC 144 
Gly Phe Thr Phe 

GGG AAA GGG CTA 192 
Gly Lys Gly Leu 
45 

TAC ACA AGA GAG 240 
Tyr Thr Arg Glu 
60 

AGA GAA GAT TCA 288 
Arg Glu Asp Ser 
75 

ACC GAA GAC TTG 336 
Thr Glu Asp Leu 
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GAC GTA GAG CTT 384 
Asp Val Glu Leu 

TCA G 424 
Ser 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 "5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
-11 5 10 
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CCT GGG GGT TCT CTG AGA CTC TCA TGT CCT GCC TCT GGA TTC ACC TTC 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala AJa Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATC AGC AGC CTG AAA ACC GAA GAC TTG 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
HO 115 120 
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AGCTGCTGAT CTACAATGCA AAAACCTTAG CAGATGGAGT GCCAAGCAGA TTCAGCGGTA 60 
GCGGTAGCGG TACCGACTTC ACCTTCACCA TCAGCAGCCT CCAGCCAGAG GACATCGCTA 120 
C 121 
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ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 48 

Net Gly Trp Ser Cys He lie Leu Phe Leu Val Ala Thr Ala Thr Cly 
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GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 

Val His Ser Asp lie Gin Mel Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 
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AGC GTA GGT GAC AGA GTG ACC ATC ACC TGT CGA GCA AGC GAG ATT ATT 144 
Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser Glu He lie 

15 20 25 

TAC AGT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GGA GTG CCA AGC AGA 240 
Leu Leu He Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 379 
Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

95 100 105 
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SB m 

ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 48 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr Gly 

-19 -15 -10 .5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 

Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

AGC GTA GGT GAC AGA GTG ACC ATC ACC TGT CGA GCA AGC GAG ATT ATT 144 
Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser Glu lie He 

15 20 25 

TAC AGT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GGA GTG CCA AGC AGA 240 
Leu Leu He Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TAC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 379 
Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 
95 100 105 
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m T *> ; * I T flfl 15 t h H fW C $1 $ X L - I C r 1 §1 i£ f 2s 4. , iff 

* 2 9 K 12 $ 0 HtSI $ b htfl ft . 

32. ^12 LiC DR j&<3*aR£ 1 2tw^£*l£T*y &@2?!l£ tz » 

* 0 - g& £ L > SJEHffliCDR^tt* 1 !! 4C*$ni7U8 
E?fl*fc«:*©-»**iL ; liitlfib h L $1 F R b hffifrR E I ti 
&*L- ; mJg2b h HH F R 1 , 2, 3 b h fft ft V D H 2 6 tZ . F 
R 4 *<k MS ft 4 B 4 ml 12 t h L IK C pI C x pf $t T* 

* *) ; * L T ml 12 b h H $ C pI $ C r It # *1 2 9 K 12 
^©Sfll^t Haft. 

33. HffiLffliVSI«*<I 2C*?^TR V L aXttR V L b iLt 

&i2?iJ£ fc — SP£*ff * . If 2 9 £§B18 

34. iHie H i V ?Ii^<I 3 tfi 4 C * 5 R V H a . RVH 
b. RVHc. RVHd. RVHe. RVH f, RVHg.X«R 
VH h t Lti^^S 7 * yKEyflSfctt*© — SB*=&-r*s"it^ 

II 2 9 Klie®©S«lflR t h ffift. 

35. (1) kH8 C$I« ; Rtf 

(2) b h I L - 8 {:Mt5-?^Xt ; ^ a - t^fiifr© Li V 

£ # a, t- & £ > t h i L-sKW-rsstft^ + ^^Lai^ii-K-r 

IDNA, 

36. flBELH VH«*<E?a*^ = 2 6 Ci^tl57 $ J &E?U£ 
fctttO-SP*3 - Kt5> If 3 5£I5»©DNA. 

37. fII2 L $ V tffl«*<E?fl#^ : 26Ci$n47;i/*f KE 

38. ( 1 ) b h H m C ftlg ; Rtf 

(2) b h I L-8£W^*v«*x*>'*o---*-;i/iin;flEG>HfSV 
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turn 

£ ■# A, ?' Jt£ 3 > k h I L-8K*tt«!JtftW*^7Hi«3-Kf 
3DNA, 

39. BOIB H ff V$S$*<E?«J#^ :27C*^*TWllfiJI* 
fc tt * 0 — « * 3 — K * s » 3R *S 3 8CEt©DNA, 

4&. hHIl II £ v 91*? . 2 7 :c £ ft 3 - * - - > £ 

41. b F I L-SCMtS^^Xt^o-T- >Hft#© L m V $1 

42. fIISL0 V««4<E?i*t : 2 6 C ^ «* *l S T $ y &E?iJ£ 
fctt*©-»*3-Kt«, Bt * *Pl 4 lCKIODNA, 

43. lffl8EL«Via«*3- Kt«DNA*fiJJ#f : 2 6 K ^ $ 
*L -5 * * U * KE?!I*^tt*© — 6P**"^S- tt^ J 14 1 Cfctt 
© D N A c 

44. t |> 1 L-8CMt5?nt^D-t ^Jfift © H « V fl 
«i£3-rt5DNA. 

45. lEHfi V$i®*<E?!)#-*§- : 2 7t:*$n57$; ®E?lj£ 
fctt*0-»*3-Kt«s S*# J Jt 4 4 Kt53i© D N A o 

46. lWBH*V«**3- K-TSDN A#E*fl#-» : 2 7 C * $ 
ti55?^tf KEW*fc — tt 4 4 

© D N A o 

47 t j. i l-S^M^S^^^^^^ 13 — * ^ ffl ft © L V $1 
$©CDR£ri- KtiDNA. 

48. ifflE C D R *<st*^ 1 2 ft* T * J KE90* fc I** © 
— aS£3-K-*-S % 7CE»©CDR*3-K1-«DNA 

o 

49. mllS C D R #EHI*^ : 26C^^5?^^^ KE?!I 5 
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N Ac 

50. b h 1 L - 8 ^o-^utftfrOHt&VSI 
H©CDR^ - Kt«DNA. 

51. BOie C D R *<8»3fcig 1 4Ci$tlS7$; fc tH0 
— Bl-> '£ 13 V '«» v im <i< s j* ^ o »wiiLJii)i^ v u n -i ^ - • 3 ^ .> .-^ t 

52. ml IS C D R 12 # : 2 7 CSSil*?^ KE?!l* 

fcii-eo-SBSWirs. »^iR5otcge*©cDR*3-K-r«D 

N A o 

53. ( 1 ) b h LH VpIS® F R. K. 

(2) b h I L-SC^t-S^^X^y^ n-t;i/^#:©LtlV 
jiliCCDR, £ # A, T Jj£ 3 . b h 1 L-stztt-rstftfrosfliflc 

54. Sdie C D R 1 2C*S*l*75y' &g2?!J£ fc tt* © 
-SB it ^Jl 5 3 cSB»©S»«tt Kiva««3-F 
tSDNA, 

55. R*<b hffiftR E I C St* 1 ! 5 3&tf 5 4 
iw|Sm©^fll^ b H«Vffl**3-Kt«DNA. 

56. |!l!2LiVll^I2{:*?tfSR VL aX«R VL biLt 

gg$j© D N A o 

57. : 6 2 xw:ie^i#-t : 6 5C^Sn«?^ K 

E?ij£ * ©-SB£ir-r &tt 3ui 5 3ki2»©dna. 

58. ( 1 ) b h H& V$liCD F R. Rtf 

(2) b h I L-SKiW-TS^^^iey^D — ^;uJa*©H|fiv 
$f $© C D R . T'j£ £ . b h I L-8K:«t«Siftfi)SI« 

b hH«va«*3-Kt5DNA. 
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-SB£Wf IS* if 5 BKllB« b H«V«**a - K 

IJDNA. 

60. UI2FR1. 2 , 3 4<kHt#VDH26i:, ttfCFR4 

L i- II K V 2 ^ - K f « D N A . 

61. H«va*A<I3fe«l;tf*4i:*lt«RVHa 1 RVHb, 
R V H c . RVHd. RVHe, RVHf. RVHg.X^RVH 
hilti^STU «EW* fctt* 3 - . If * 
$58 Cg2*©JillUK t FH«Vi8«*3-Kf *DNA. 

62. E?!l** : 3 8 , 4 1. 4 4, 4 5. 4 8, 5 1. 5 4 , X 
fcU 5 5t3^$n-55?^P^^ KE?lJ£ fc tt^ ©-SB£ ft S . If 

4 8 £lB8e© DNA. 

63. ( 1 ) t h L« C®« ; 

(2) t hFR. &. t h I L-8{:Mt57^xt;;a- + 
;uJrt#© CDR^^^•CJS« LHV ; 

*#>UTJ«* k h I L-8 C * © W*J* k Kl*3-F 

t^DNA, 

64. fIIBL|gV^^3t>>a2 CfclHRVLaXttRVLbtU 
*L* T $ J IfcEHI* fc tt* © — ^ - Kt5s if £9 6 3 5: 

ie«St©DNA 0 

65. lilKLff V?I^*<E?U#^ : 6 2 XttEWM : 6 5 

n*?^ u** Kswsfc i** (D-m^^t sif 6 3 cise»© 

DNA. 

66. mJtBk b L«C»tt*<k h LfgC * *> * If 6 3 . 
6 4. 6 5Hffi»©DNA. 

67. ( 1 ) k h Hfif Ctffl « ; fttfC 
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( 2 ) k IFF:, R Z K - \ I L - 8 11 fct f S ~ ^ X * ,' * e - r 
Ji/ffifc® C D R * ^A.T'j£ £ H m V ft ft ; 

* #X flfiU h I L-8^Mr^JS^O^^^b h H $$ £ 3 - K 
I5DNA. 

68. H ft V$I8*<£ 3 fccfctf* 4 £ & It £ R V H a , RVHb, 

R V H c , R V H d , R V H e . R *v H i , R V H g . x & R V H 

JJ 6 7 CgHtt©S«flt t hH«*3-K-r«DNA. 

69. lWEHiVjg(«*<S?!l*^ = 3 8, 41. 44, 45, 48 
5 1. 5 4, Xlix 5 5C^*il«5l^ KEWifctt*© 

-HJ*Wr<5lt*^6 7E32*e©DNA. 

70. Wffik h HlIC$I^*<b h atM. C r 1 pS ® T fc 5 it * JJ! 6 7 
. 68. 69 K§fi8cCDDNA 0 

71. fllB k h H m C t h Hfg C r 4 *S $T & 5 If 6 7 
. 68. 6 9 HIE8IODNA. 

72. If**! 35. 36. 37. 38. 39. 40, 63. 64. 

6 5. 6 6, 6 7. 6 8. 6 9. 7 0 R & 7 1 © ^ f ft rfr 1 K 12 
$$; © D NA$^^'CS5' N '^~• 

73. It* if 7 2^ie«{©^^^~^ck<9^'Slc^$tL/c?i±SBBS 

74. b h I L-8KttT&*/7tft#©SSii:£r&T'&^T. It* 
JI 3 5, 3 6, 3 7©^rft^l^Kl2$©DNA£#/^T'tft&ffe 
^^^^_^yc|f^jg 3 8. 3 9. 4 O©^rtL^liltCie${0D 

NA£^Tj£33fe^^£^-£^i^i$^®&&2ttfc^±^^ 
a. 

75. bhIL-8tI*t-r« + ^7tn:^©S5it^^^feoT.lf3}t 
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Jj? 3 5 , 3 6 Ik r J 3 7 0 t^-f tirr I JfUrie^® D N A £l t>' Efi # Jf| 3 
8 3 9, 4 0 Ol^nfr 1 igt3|B®c©DNA^#A."^'S'5^ 3 ^ -K 

76. kHL - 8{:MtSS«Jj£t Hft*©»a*a-C«)-»"C- 
8»3££6 3. 6 4, 6 5. 6 6 &^fn^lSCw8wDiNA«i 
^fiKSffe^* *-&tf§**^ 6 7 • 6 8. 6 9. 7 0 Rtf71 
0^fn*> 1 *KlB«t©DN A**A,T«**»*<* *-C«fc OH 
I»»KIE«*nfc*±«lBi**«^- * LTl«it*»**B« 

77. t H L-8C«t*»i*t Mft*®Ki!t2f«-e*r>T. 
11*3163. 6 4. 6 5 RrF66©^f*lfrl*CieiODNAR 

r>'if3K« 6 7. 6 8. 6 9. 7 0. 7 1 ® ^ ? ft * 1 £ C IS® © D 
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Fig. 3 
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